Long-term alterations in vulnerability to addiction to drugs of abuse and in brain gene expression after early life ethanol exposure.
Exposure to ethanol early in life can have long-lasting implications on brain function and drug of abuse response later in life. The present study investigated in rats, the long-term consequences of pre- and postnatal (early life) ethanol exposure on drug consumption/reward and the molecular targets potentially associated with these behavioral alterations. Since a relationship has been demonstrated between heightened drugs intake and susceptibility to drugs-induced locomotor activity/sensitization, anxiolysis, we tested these behavioral responses, depending on the drug, in control and early life ethanol-exposed animals. Our results show that progeny exposed to early life ethanol displayed increased consumption of ethanol solutions and increased sensitivity to cocaine rewarding effects assessed in the conditioned place preference test. Offspring exposed to ethanol were more sensitive to the anxiolytic effect of ethanol and the increased sensitivity could, at least in part, explain the alteration in the consumption of ethanol for its anxiolytic effects. In addition, the sensitivity to hypothermic effects of ethanol and ethanol metabolism were not altered by early life ethanol exposure. The sensitization to cocaine (20 mg/kg) and to amphetamine (1.2 mg/kg) was increased after early life ethanol exposure and, could partly explain, an increase in the rewarding properties of psychostimulants. Gene expression analysis revealed that expression of a large number of genes was altered in brain regions involved in the reinforcing effects of drugs of abuse. Dopaminergic receptors and transporter binding sites were also down-regulated in the striatum of ethanol-exposed offspring. Such long-term neurochemical alterations in transmitter systems and in the behavioral responses to ethanol and other drugs of abuse may confer an increased liability for addiction in exposed offspring.